Vision is an active sense and, as we explore the world with our eyes, the direction of our gaze provides others a signal as to the focus of our attention [1, 2] . Research in experimental psychology has established that others' direction of gaze refl exively guides our attention within our visual fi eld [3, 4] , serving as a crucial social cue when coordinating attention with others during joint action and word-object association learning [2] . A forward-facing pair of eyes in humans and other animals not only enables us to converge our gaze to the precise depth at which an object is located, but also potentially informs others about how far away we are looking. But very little is known about the perception of others' gaze vergence, and whether the vergence of an individual's eyes can be used by others to determine the precise focus of that person's attention in threedimensional space. Here, we applied an attentional orienting paradigm in a threedimensional stereoscopic setting and found that observers consistently detect targets more quickly when they are at a depth congruent with another person's eye vergence compared to when they are at an incongruent depth. These fi ndings reveal that our representation of others' gaze is specifi c not just to their line of sight [5, 6] but rather to particular locations in three-dimensional space signalled by eye vergence.
In the classic Posner paradigm [7] for studying how our attention is allocated in visual space, observers detect targets presented on a computer screen more quickly when they appear on the same side of the screen cued by directional arrows that precede them (the congruent trials) compared to when they appear on the opposite side (the incongruent trials). This happens even Correspondence when the observer is aware that the arrows will not accurately predict where the target object appears, indicating that the spatial focus of our attention can be guided by external cues in an automatic manner.
The manner in which our attention is guided by others' eyes has been increasingly studied using the same paradigm, with research showing that the direction of others' gaze can also refl exively orient our attention ('gaze cueing'), much like the arrows used by Posner [3, 4] . A key limitation of current research on gaze perception and gaze cueing, however, is that gaze has typically been treated as a simple two-dimensional cue that signals only direction, like arrows on a computer screen, when in fact others' eyes can also convey information about their depth of fi xation and hence the focal point of their attention in threedimensional space.
Very recent research indicates that we are able to discriminate subtle differences in the convergence of others' eyes when viewing them from a typical conversational distance [8] ; however, it is currently untested whether our sensitivity to others' eye vergence has any functional signifi cance as a social cue. Moreover, while there has been much research on the sensitivity of primates to the direction of others' eye gaze [9] , it is yet to be established whether others' focus of attention is represented in the brain as merely a gist-like direction in visual space or as a specifi c location in three-dimensional space (as could be indicated by their eye vergence).
We therefore investigated whether vergence eye movements can automatically cue our attention to locations in three-dimensional space that differ in depth, using a modifi ed version of the classic Posner cueing paradigm that used a stereoscopic display to create a virtual three-dimensional environment (see Supplemental Experimental Procedures). Specifi cally, a computergenerated avatar performed precisely controlled vergence eye movements to fi xate on a point in space ( Figure 1A ) that either accurately predicted the subsequent appearance of a target object (congruent trials) or not (incongruent trials). Importantly, the object location always appeared along A paired-samples t-test indicated that there was a signifi cant difference in median reaction times between the incongruent and congruent conditions, t(19) = 3.030, p = 0.007 ( Figure 1D,E) . Participants on average detected targets 10.4 ms more quickly when they appeared at a depth congruent to the face's gaze than when they appeared at a depth incongruent to the gaze. This cueing effect in depth is similar in magnitude to the classic left-right cueing effect reported in previous research [3] and was driven by observers who could discriminate gaze vergences of 20 cm and 50 cm at an accuracy of at least 75% on a control task (16 of 20 of the participants; see Supplemental Experimental Procedures). The remaining four subjects, who each scored lower than 60% on the control task, showed no appreciable cueing effect, suggesting that a minority of the population might be relatively insensitive to others' gaze vergence and hence not susceptible to cueing in this way.
This simple yet profound result provides the fi rst evidence that a previously unexplored signal in social communication, gaze vergence, is exploited as a visual cue to the depth at which others are looking. The subtle vergence eye movements that we observe in others can automatically cue our attention to the location in threedimensional space on which they are fi xating. Crucially, for the fi elds of social neuroscience and social behaviour, this fi nding indicates that we represent others' gaze as a specifi c point of fi xation in three-dimensional space rather than merely a gist-like direction within our visual fi eld. This provides a new perspective on the consequences that the evolution of forward-facing eyes had for primate life; not only did this morphological change facilitate stereoscopic vision for the individual, but it also opened up to others for the fi rst time the precise coordinates of the real-world location to which the individual is attending.
Future research could profi tably explore the relevance of gaze vergence cues across social and environmental contexts. For instance, the salience of other people's eye vergence may differ depending on whether gaze is directed within shared interpersonal space or on how quickly the gaze shifts occur. Moreover, given the structure of the visual environment, downwards (rather than upwards) directions of gaze are more likely to refl ect the presence of a nearby object [10] . Thus, attention may be directed most readily by vergence eye movements when they are directed downwards in front of the subject, as in the current experiment. 
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